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019B«. 0 1 8 B fc^Lfc^f^^^©TTiiS$nfe3fe 

25 ^ A ^ 

02 0AJ3:^ ^JiM5®^IliJ&©^S^#^Bi93t-^fc56® 
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17 

(Dm. 

02 2«. mmmi \z^\^xEM^6^^^^A'r^n(D&im. 

20 024A«, %%m (T) \ <o %^%n^\Z^\^ ^ . ffliff*:^- 

ig 2 4 C « . ^ M M 8 O 1 6 Tfe ISI 1?§ ^ § ^ 1 6 © 
J?) ® 0 s 



wo 2004/059354 PCT/JP2003y016725 
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S6 © 0 , 

10 ^^'^ v) (Dm'A^^^z^m-^^HiM'r^mm (^fft) t. nmm 

02 m2 8 A\z^hrcm'?^M\'^rc^m^(Dmfi^m 

15 ^mm't ^Tc^ om. 

m 2 9 A^^nm 2 9 B }t. l 3© l.Sl/im/l.SSMm 

20 ;fcjse)©0s 

0 3 1 A*3 j:U'0 3 1 B JS. H^-feJl/it-r 

i:UT^{b^ii:T 1.31/2m/1.55Min ®i^fi7^;i/^©7fetIISS 

25 032A*5j;tJ^^032Bfi. mMM 1 4 (D ^ ^Z ^ ^ 

HJ t" S 7t ® 0 ^ 

la 3 3 ft/J^ tf -feJl/m^^ 3 At m:^ t b 7c <h ^ 0 1 ^ 
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ms 4 A\t. mmm 1 5 iz^n^ ^ tf ^ -k ;i/ s e « ^ iri 

0 3 4 B mmm i 5\z^n^. \^^±)]^^yt^m-:&\^iz 

H 3 5 B mmm i e \z^n^. i&^.^.®{is t^^p^^ 
m3QA\t. ms 5 A\z^Lrz\i^±)vmm\z^m-^-^x^ 

HIS 6B{t,cBI3 SBtC^Ufctf^-tJl^SHBtd^/S^iirTf'^ 
IS L fc^I^©7felHl^ ( 1 . 3lMmi:l. 5 5 Ai m (D 7 ^ 

M ^ 0J t" § J6 0 0 > 
M ^ T o m . 

ii4o«s nmm 1 1 (D%mmxh^ i. 31/1. 55^^ mwoM urn 
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20 

H 4 2 A^cktXH 4 2 B l^, ^ M M 1 8 - 2 O ^ IhI ® 

043A~43D^*, mMM 1 s - 3 (DytmrnouM-:^^^ 
m 4 5A~4 5 cu. ^mm 1 s - 5 (D^m^(Dmtfrm^^ 

10 H46J1> |1145A~45Cl!^b;'t«3iS^1"§^ 1- 3 

m 4 7A~4 7 c\t. mmm 1 9 (Dytm^om^^mmir^ 
15 ii48A~48cjt^ mum 2 0 (D^m^comm^Mmt ^ 

fc ist) © Iff M H ^ 

049 mmm 2 i(Dytm^(Dmm^^6^(DWrmm. 

H5 0A~5 0 ^|g^J2 2O)fe|lIg&©i^-P^tfi^~fe:;i/0 

M ^ ^ T ± M 0 . 

20 glSlAt^, 2 3 iZ^^-f ^ . X^tC^* bTTK^fcC^fnl 

m 5 2 B ^ ^zsm 5 2 c\t. R k° -fe ;i/ ^ ^ T « ^ b 
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15 fcttom. 
(Dm. 

25 mhtct^u if ^ y 4 y ^ '^m'mmmi^\z xx) y.t-y hm^MU 
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ise) o 0. 

BI6 7A~6 7EJ*. ^ 0J © 7 1/ ^ S ?S ^ ^ M 3fe 

0 6 8 n^k ny Y mi^rv -i M'&.^^=f-^^^ ^^^^^ 

M ^ BJ T § fC 8?) © s ^ 

JB;^T. 0® ^#MbT*^0J©*M©?l^Mi-:^<'^Ti5i0J-r S 
. 5^:^. #iIffi};i*3V^T|sI1i©atl&#T?.®Hff 

S&Bjr^:0^\ ^ ©K£0J 1 bTJiffllil|ft©feJ6 {-^ 

BJ/O^^sa tt-^Ji^f^. -|§:©iS»i;&gS;^cS:5ViT, SK© 
#tt^Jg^-r§fe©T^D, -jg©?g«jfc:}3V^Tt)MS6^l::^ 

Di£^#§fe®T*?.o J;^T, JS«© riia^i^j 
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ji^^^^u^^^y^ V ^ vy XizEd^Hs^n "7 y y ^ 

m^\-^(Dm\^(DmM(D^$3iY.(Dtc^\zm\^ ^fi^^ox-^x^ . 

i^m r^w-m (D mm (D ^m\z ^ X '^m ^ mm ^ ^ (¥ 
®jgo:>&ini^^iipi$-&§fii'&) ^M^T ^ h (Dx $> K) , '^&mm 
mzMt ^n<^<D^K^M^'r^'h(Dx$>^o mx\t. ytmn 
(Dm^^u^izmmmx^ ^ . m'i^mm^(om^\t^\zm^%h 

20 < }tm^\z ^-D x'Mdm^izM^-^ o 

25 m mut- u y y ^ V y mm t ^ (D ( $0 is? $ n # s a sl 

) t J; D * ?l $ n T Li 5 t -5 ^ § o ^X) ^itm\Z\t. if 

%m(Di^m^m:WkWt\%. u \i - v y h u%o n - y ^ xfi 
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24 

te^^C^MT* § tBW® 2 - 2 e. !±i;^3^ 3 - 2 i LT 

^^t\z^y)^m-^n^h(Dtr^o 

^ii$n. {ii:^3^3-2(D#^T§ rilj (mtjy 4 -JV\i) 

. z.n^(Dxtiy 4 - jv}^^^n\i\iiy 4 ~Jv\^\zMLx. % 
}c 5 if ffi ) ^ § 7t © 7 ^ - ;^ F ^ ^ ® « ( X , z ) 
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Alt® 2 - 1 5 ^0 7 ^ H ^^ S^feftl^ (j^^ 

^ vts:^&^mmuytm^<^(D mm z: t ^z^mr ^ ^ ti)^i:^ ^ 

m^nit. ±mtmm\zii\ti^3 - 2 omizMLx. ^(omm 
X (Dmii^mw^^ ^ ^-^^'^'^ ^ " z.(D^o \z. ytm^^^(D 
^Mm^t^zm&mm-^^Mmx^^o :izxm-\z. ^-©^m 
^\z^^^x. til M 7 ^ " ^ F A It 7 ^ - ;i/ © ^5 it 7 - ;p 
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b T § „ 

mmm^^o)m^-:^m^Mm'r^rcib\zuw.^^M^^^\^^ 

-!/) i (x) : j # g © A It :7 ^ - ;V H (1^1 * ^ ^ h ;Hit M T 

n\z. m-^^^t^B^^z^KiM^-^n^) o 

\z. ^xsmi&\zx m^-^ n ^) o 

£b ^ „ b fc o T , 

{7i;i(x). (f)'(x)} : A!ii;^^T ( A tB © 7 ^ - ;i/ F © & 

AM®*5c3:t;tHMffifc:}3tt§^ 3S ^ ^ ^ ^ J: ^@ ^j"^ * 
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27 

{iiq } : ®iff^^^ (^mi^$9.Wr^m±^(Dmo)U) c 

^ ^ )l. ]i :t ^ ^ ^ >^^W f)^ $> ^ o ^^X. {i,z)^yf^^WithX 

U T ift S ilf * ft ^ ^ t" 13 ^ 0 

ii> ' (z,x, {n, }) : j #g ® ^ - H ^ (x)^®tlf¥^J- 

^{iiq l^t^ z »m (x, z) fCcjbMtS 7 ^ 

- ;i/ H © fit o 

(f,' (z,x.{n, }) : j #@®ailt:7^-;UF0Mx)^Siff*^ 

^ - ;i/ H <D jit „ 

(z, .X, {iiq })= <i) ^ (x) 2& § «^n^;: jfi <i: tS; -2) J; 5 {n 

. ^(Dm'^\z%y T ^ n^mmr h\z^^ . %^kwtyr 



wo 2004/059354 PCT/JP2003/016725 
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5 J; 5 tisfi- piiMT* § COT. xM^m^^rsmMi^m\zm^ 

- ;i/ K ?^ ^ in U T 2b § S ^ b T § (O $n ^ t5 6 

\t. xM^-hm\z}t7)VyT^yh(Di^X'¥A. B. c, • 

• ' ^%X. m M ^ - h m ^Z\tT }V y 7 y h 0) ^l^:^^ a. . b 
. c> • • ' ^%X ^ h (D ft ^ o 

^n^(Dnm^z'D\,^x\tm'KicM^iz^ir ^ t tr ^■d^. ret 

MM 2 - ix(D z om^ 0 . mum 2 - 2 x(D z om^ z ^ t 

# )S L tB M ^ i± 7t fi>T M ® i±j It 7 ^ - ji/ F ^ ^ n n ^ ' (x) ^ 
iixs^n^) ^ o- Z.Z.X. n.mwn.mwi'^^ v)vm(Dmx. 

(D^'7f(o\$.^-^izWi^m'WLWL^^ii^^M,i^m.mWix^^hxn 

M « i^l ^ S WB T ^ . ^ 7t , T © It » 1 43 T . y 4 
Y±^(D^^\tl\zM^i\^'^t^x\/^^h(Dtt^o j # 

i ©Alt 7 ^ - F4^ttilt7 ^ - F t 7 ^ - F ©3SJ^ 
^ i: iJi- * 25 ^ I'M* * ^ <fc ^ s vuc & S'J ^ n ^ s 
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§ o 

T/) 1 (x) ^ ct tB :7 ^ - ;i/ F <i) ^ (x) (c ^ L . 7 >r - F i 

. 1|> Mz,x, {nD^cfcrJ? (f) ' (z,x, {n}) tSIBTSo Jin & O M ic 

ny ia-%(D^« J: D , ^ Mx)= 1/) ' (0,x, {n}) 

, ^ J:tJC. <f)i (x)= <f)' (z,,x, {n}) i:;^j:^o ^ne. © 

. Alt7 ^ - Jl/ H ^ Mx) iffiM^ ^ - H <f>' (x):fe J:rJ^at>»f ^ 

:?1T { n } /O^^ 4^ ^ tl tl «\ t: - A e » S /"cj: ^ O ^ » # J: 

86©ilT, 7felElS§fSff-M« 1 - 1 f-J^^ 2 "^©7.^5^-:^:/^ ( 

)fe IS ^ ) 4 - 1 ^ ^xs A - 2 f^\zm\-y ^ ntz^r V ^ 

-DOXtst^-V 3 - 1 b T . a IS ^ /^j: y - ;V F ?t S i: 
j4ffi^^*&%OAlt7^-;i/Fl!. IgftAi ,A2 .A3 • • 
,An ©Sfj;-&Nli(Dff^(C#-^^Olj-,^©j#@0^^ft©^ 
:&Rlfac[)fiSiJ©{ii:^^- b 3 - 2 6. tB::^ ^ii^o e: © i ^ . 

o IS s © ^ © 5t s *5 cfc ® ^> * ^ iL fci: tti M 7 ^ " ;i/ H 
/\° - > ^ /^j: o T § ;i i * »6 e> n , ;in ^ j « e ® m » 7 
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fc^-^otBM^^-iVF m^m m ^f3:/i> mrsf t fs: ^ y 4 - )i 
m^y ^ -}v\^^&iti-t^^m'm^m^ir^rc^\z\t. xMy 

^ - ;i/ F * Bi It :7 ^ " ;!/ F ;i ^ - > > © 5t m ^ J: 

^rc^(Dmw^m^mmr^r^^(oyu-^^'-'}-x'^^o 

(q-l) #@CDit#{C<fcoT#e>nfcailf^4i'^{nq .,} 

}v ]^ <i>' u)\zo^^x^WLy 4- tm^my 4 -)v ]^ 

0Mz,x,{n, _,})t^SB'r§ (7;7^y:/S 2 2 0 ) » 

^:ne®iS5§*^t)if::. #«HfT (z, x) fc:fettS®tf*n 
(z. x) (XT-^y7°S240) = 

n, (z,x) = n, (z.x) - a E i Im[(f) ' (z,x, {n, })* • ^ ^ (z,x 

, {n, .,})] •••(!) 
Z.^X. 2 ^pf ©IB^ r.j ^-inmmn-^MWh . Im[] 

ft [] © 7 ^ " F 1^ ^ ?I ^ * » It ^ ^ m I* t- S o J'ci: ^ 
. SB r * J ft s 3ft -e ^ ^ o # i[ a ft n , (z , x) ® ic © 1 
T ® fit ^ ^ e fl 7 ^ - ;W F © m © ic T f ij o ffi T * D , IE © 
/JN $ fj: ® T afe o S j ft > X ^ X j fC -C) T fP ^ t ^ 
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5 2 3 0 : YE S) mW-f^nTT^o 

±^ (1) (D izm^frmn ^ (z , x) ^^^^mm\tr 

M JS b T V> S „ 

f^^rc^\Z\t. B^R^Sj I (i> ^ (x) - t/) ^ (z,, X. {n,.,}) I 

m^b tun\t^\,^o ;^ ^ , <f) Kx) X © M ic -e § :i t ^ 
15 t ^ t t-f ^ o 

D 1^ t) n § 7 ^ - ;i/ bM* ^ Ffl 65 ^ ?5: IS ffl Id PS S $ n 0 

2 0 Lrcf)^'DX s C ^ T 7 ^ — jV H t ;i/ ^ ;i/ h S ffi 3f ^ b 

i|j ^ (z, X, {n^ = U (z, Zfl, {iig _,}) t|) ' (zo, X, {iiq .,}) 
25 • • • ( 2 ) 

1^ @ © JP '14 S . 
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U (z, z„, {n,.,}) = U (z,z,, {n,.,})U {n,.,}) 

• • • (3) 

U (z, Zo, {nq_,})*U (z, z„, {iig.,}) 

= U (z, Zo, {nq.,})-'U (z, Zo, {n,.,}) 

= I U (z,Zo, {n,.,}) r = 1 ... (4) 

tts:^. U (z,Zo. {n,.,})*JiU (z.z„. {n,.,})©iBBI 

10 U (z,Zo, {n,.,})- U (z. z„, {n,.,}) 

z ' z © ^ (I z ' - z I ) + ^ /JN $ H *5 T , 

u (z' ,z. {n^.^)\t}£-j>.Bimmtsi^\z^n^rm i7.j-v^ 

15 I^fIS^ilJUTil0^t#&i^DMbfc'b(D;^>^^U (z,z„, {ng.,})fj; 
^ T § <h # n J; o 

R = S i I * Ux)-U (Ze,z' . {ii,.,})U (z' .0. {n,_,})^ '(x) 1 

2 

20 =2j| U(Ze,z' .{n,.,}) 1 ^ I UCZe.z' . {n, .,})-' <D'(x)- 
U(z' .0. {n,.,})7/'Ux) I 2 

= 2j|U(z,.z' , {n,.,})-^ <J)'(x)-U (z' .z, {n,.,})U (z. 

0.{n,_,})^;(x) 1 2 

= Zj| <i)'(z' ,x. {n,.,}) - U (z' , z, {n,.,}) ^ ' (z, X, {n,.,} 
25 ) M • • • ( 5 ) 

t ;^cJ: § 0 
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\Z^n^Uiz' ,z, {n,_,})CD^^h (<5,U(z' ,z,{ii,.,})) it. 

If C < # S © X ® «^ X § n (z, x) <^> ^{b ( 5 ,11^ . 

,(z,x)) t> 

6,U(z' , z, {n,_,})= - i /c 5 ,ii,.,(z,x) • • • (6) 

6,R = 2i{-iK 6 iiq.,(z,x) (i)'(z' ,x, {n,.,})*^|j Uz,x. {n^., 
}) + c. c. } 

= 2 /c (5 ng_i(z.x)ImS j0 Uz' , x, {a, ^ (z, x. {n, .,} 

) • • • ( 7 ) 

5 n^.iCz, x) = - a ImS j (f) Uz' , x. {n^.,})*!/) ' (z, x, {n, .,}) 
(a > 0 ) 

• • • ( 8 ) 

^ r n « a ,R < 0 tr^^ . ^ oyj m \z^it ^ x n \tm n^m 
\z\^i!i^^ ^ t\zf3:^o cnm±^ (1) (Dium^zmmm'^^^ 

n « > ^ n ti- # © *K ^ ^ < ^ ( X ^ 7 "7° s 2 0 0 ) o 

^fc^ j t-O V^T (f) ' (z.x, {iiq })43 J;lX^ ' (z,x. {iiq _,}) 
^St^T§ fcfefeoTJi. /^y U)V\zmm^^'^mf3iW^^^<^^ 
^}t. i z: t i-tt^t)-^ . (|)' (z,x, {n, ctrXi/) ' (z.x, {n 
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m UTfh^©^*ib&0§ Z. tf)^-^^^ (Xx>y:/S 2 2 0) 

. "A (1) (D-( yy^y ^ 7. j iZ-O^^XOfaO^^-V. ^ Q.XM 

5 ^ fj: j ^ S tJ^\ ^ ® ® <i) ' (z,x, {iig })^ ^ (z,x, {n^ _ 

7>xyyS220) . 

iJ^±<Z)?R^Jc*5 ViT. <f) Mz,x, {n, ^ (z,x, {n^ . 

1 }) ©fit t ±1^ t ^ ( 1 ) ® Im[<f> ' (z,x, {iig _ 1 }) 

10 * • ^ i (z,x, {n, .,})-]\-mmm\zMm'r^mtu^. z.(Dm^ 

15 tt-ffi^l-lG)ffi«®{i« (x.z) fc^V^T. {Si^-r^^^^^SM 
lC^LTmta¥ff T5&^ot£^aSS?S'^^§'l'i (Az) SrSt-pfcm 

% A # ® 2 - 1 #J }C * ^ HI li& A HI iSS , tB It M 2 - 2 ffi ^ 

25 # ^ # . j # @ 0 IB. © A It 7 ^ - ;i/ ^ ' (x) t ffi M 7 'I' - 
;V F <i> ^ U)^iK&t^o A m gg t A M 7 ^ - ;V F t|> ^' (x) ^ A 
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mMy ^ <t>^ iyi)^Am^tum:^iFi\zBm^'^^^^'^ 
ii-7c«^3fe, mm^^ ^nnn.^o'^^ (Dy 4 ]^ (om^ty 

5 H Mzx + A z . X, {n^ ^ . Z. fi B (D y 4 - )\^ \^ 

1/) J (zx,x. {n, J:rJC(f) J (zx + A z ,x, {n, # 

10 (l#®X«fcS*^55^e.. ^ffiX©{iM^ z ffl±T 0 (Alt® 

IK ffi ^ a- § S s?) . :i ® ^ 5/ :x t J; T Pi S $ ti § ^ 

^(omm^ t\zBM<D (mmo) mtr^^ 

t-fy^nmx^^f)^. &hmmtj:n:\t\ fs b iff * ( n l ) ?r ^ f 

. iff Miff* ii^-fe;i^^^^#ffit-^«Bff ^€)at;f*H^-fe;i/ 
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^^zS2^h t\z. ^myttm&^myt(D^j^ (x,z) \z^n^^ 

Tm^umtni-£. ^M,(Dm^^^^wctLxmM.mrm\zj;: 
r)m ^n^.:&\^\zmm^'^^ih'^-^ ^ ^ t^zj;:^) ^ mmm^^ 

(1) (D ^ ^ iz^it-^"^ ^ ti: ±B 2 (Dy - )V ]^m(Dm 

m^^^ xt!ts- hi}^^xMhrzyt^mmo:>mt!^ - hiziuM 

20 ^m^^^n^-t ^ z. tt^^mtts:^ o 

ytm^^z^i^^rmm-t ^ o r^^. ommi^m^z^^^^x^t. 
mizm^fsi^^m^^^t. mu±iz^^hrzm^T^^^M^M^y(im 



S IS ^ ffl . ^ © ± 5 ^ ^ -i)P !fe ^ Jn ;^ T a iff ^ & ii S L 
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A°^- ^'fb-r § t)©-e^§o VTcffi'oX. ^Uli^A'iS^ 

vi)^Lf3:m^. ^m^m^^ t^m^m^^ tfi-^^fsi^mm 

ii^-DX. ytm^ t h X \t 2 :k7um X ^ X h 15 ^ ^ ^ 

mmhxytm^ti^M^-^tL^^^x^^ ^ t.\th^3 ^x%-f3:\^^o 
10 ±mhrc^o\z. :$:mm(Dyt^^(Di^m\zu'^mi^wmMx 

- yiz^v^x . ® iff ^ fSj^^^^j^^mmmm^^^^ i& §1^ 
j^^i&mm^^^ t\^^<o ^Tc. mmmmm-^ nrcmo)mm\z 
15 ^r) M^^Mitffi-^^Bnx^^^(Dx. MU^'^:^^x<Dm^ 

^.iw\zmmi)^f3:^^m^\zit.ytmm^(Dmm0mm\z%'ox. 

^ B\z. ^Uyi^^'^P^ (D A ^ ~ y K-o ^^XMmT ^ \z\t. 

i^t-;; ri V ^ ■ii^\zm.^'^t>-&n^ ^ tx-^ uun^^^ - yifim^ 

© I& ^ ± @3 * $ n > K jS IJt * ^ ^ ^ fS iS iff $ ^ tl 

13 tt T ^ S « T ^) i^cj: < ^ m M © S iff * ^ & # § 

\zMm m \zi^'^ }^ ^ ^ ^ X mmr ^ ^ ^ iz h X h ^ <. 

{mm mi) 
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^■^ ^) ^ 7. y y° ^ ^ T^moytn^ (dm^-\z s fjf * 
® m «9 # •§> li /^^^ PS & n T § J?) > ± a! b ^ ( I ) X 

T )t m g§ ^ ti- *g 15 « § 0J ^ ''^ " b;&^b> aiff^«> 

x\t. /-^y ^-^x&^M^mm\t^^f3im^M^n^h<D t 

hxi^^^f)^. ^^x\t. (9) T-^^e>n§v, ^ 

Vq (z.x)=v, . , (z,x) - a S j Iin[<i) ' (z,x, {n, })* • i|) ^ (z.x, 
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{n, .,})] . . • (9) 

V, (z.x) > (n,„,e+nc.ad)/2® ^^J^Qq (z,x) = n,„,, 

• • • (10) 

V, (z.x) < (n,„,e+nc.ad)/2® ^*»n, (z. x) = n. , , , ^ 

• • • (11) 

:37 (DA^->\zmmt^mmm (ii,„,e) ^^^mmmth. 

t^fil. 31 /i Di© Afrt 7 ^ - F ^ ' (x) m W 7 ^ - F d) ' (x) 
i~rf3it>t>. ±IB©tB-^Tj = l) EI9B®ci:5t. 

1. 55m i(DXit7 ^ - H ^ ' (x) t ^ - <f> Mx)(-r/cC 

2 - 1 ta}it®2 - 2 (D^miz-Di^^T^m-^n^-ho^x^^f)^ 
. ^ © gi T s © ^ ^ -ft^ ® ^ 7 " ;i/ F 5S s * 4^ u 

H©ia{^' (x). (f>' (x)}^s Affl^^T t n^-s^o 
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lOA) tmm7.^i^ h )v (HI OB) ^mmr ^Tc^ (Dm-^- 

±IB © 7 ;V 3^ U Xi. U fc o T S t/f $ ^ ft § ^ 20 

iH!g&;?>t#e>n§. iiciT, m^" (D^m^^WrU^ (i-i) 
5 (1-11) 7 izm^^r ^mmmm3 (mmi^ 

#mmsL^) Tc&D. m^w>hys9\-(D^^6^\t^ y y }^ izmmr ^ 

® iff ^ ^ ^ ^ ® ti- ^ ffi ''^ ^ ^ ^ ^•i' ^ 1 40 X 3 
00 ( = 42000) l?fe?)o t^!oT, filW^:a'^®/1^ ^ -i5'i[«4 

15 ^ViTi::3Toi:{jt1i[^^^5i<Je)5;itTA°^^-^^S3i'fbt- 

^.^-^ilf^. 1 :/^)-®tf# 0^^ 42000© ^©-g 

B# W © ft » T ^ HI S5§ © IS It ^ t J^cC § c 
20 ^:©j:^icbTKit$nfc^lHil?§©^gj^x^^ h;i/ttili o 
B©J:5fc/^j:D.lg*1.31/iin©^?5/^{±l:*f>3^ - h a:d^6i±};^3$n 
5-^.&*1.55/^m©?^/5/«ai*>3^-hb/&^e.fcB:b$n§#tt^ 

25 ;b;&lR] t ^Mfe $ it^ ±fa 2 '^©^gft©7l6©#^ ^tB* N 
a:j3j:i;b7&^C>AtrL^ine.©7fe^-&?^bTA*rS2-l/{>^e> 
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15 Ll ® iSaJff 1 - 1 1 . 2 ©iSSiff *§M^ 1 

(D-^mmm^ 1 - 1 1 a tm 2 (Dmmmmm 1 - 1 1 h) xm 
fig$n, m 2 (Dm mm^3i - 1 1 huf^ 1 (Dm mmmm 1 - 

20 nTv^^o z.(Dytm^iz^y^xmm rarj thxi'^M 
T ^ (Du^ 2 (Dmmmmu 1 - 1 ibT^bo, m i (Dm&nfrm 

z:(D:3 7^^^mt^^^mu(Dm^ijm i 

^E^iH]) izmi^T^^^ ^ft^(Dh(DX$>-^ o JlOilfC^S 
^^X. ^m^Jx^m 1 - 1 2 ^1 ^ 1 © ft IS i)f ^ §M - 1 1 a © 

25 m^mm. ^^xs. m 1 (Dmmmm^ 1 - i i a. tm 2 (omm 
mm^i - 1 1 h (Ditmff(mm\t. i.^xtLxmn^n'o 
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y°uy 7 -i )Vf}^. T in;: « K H ¥ 1 - 1 i\z ^ n ^i^^-jj 

[Bl T 0 ^ B ilT * y n 7 7 ^ S n T § „ 

2©SBilf^gi51-l lbT^<^:y-rHt-§»^ (01 ic) 

^ ^ Jii M ffl pl f g T § o 

;in ^ T 15^ §H L T ^ 3te y ^ - ;V H © It ^ H - A IS ^ 
^ ffi fc ^ ffl ;g) n > tf 3- - © ^ U # « + ^sVci: 

" b © g PR s $ n 5 o mx\t. ifmMm(^M^\z\t. 
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(mmm 2 ) 

-JPF^^l : Mz.x, {n}) ^^86. Hi 1] ^ - h B Hi tl tl 

^mtiytthxmw-^n^y ^ \^(Dm^myt (7 ^ - f 

: 0 ' (z,x, {n})) ^ AM® 2 - 1 |S]ttT^KSe5 fC-giS: 
15 -^^^t^i)^ ^M'AM^ ^ o 

©UrMT/) ^ (zx, X, {n})©&^a t 7 ^ - F:^)'^ 2 ©SifM 0 (z^i 
A z. X. {n})©^ffi;OtSV:> iz^^T^^ 

20 ^ H ^3-* 2 <D if ® <f) ' (z, x,{n}) (z= z^l A z ~ z^) ^ ^t) 

IfTo (zx-Az) ^aS:se)Tzx<i: bTlwiCiif^^M^W^;:!^ D 3i 

fo y ^ - }v \^^^ 2 <Dmmf)^xum 2 - i izmi^rcmj^x. 
^m\tm\z. Atsytoy ^ i(Dmm^^Wii3\^izu 

S t e ffi $ i± ^ ± IB t ^ ti . y 4 - )VV 1 (Dmm ty 
2 5 ^ - F * 2 © Sif S * li ffi S -g- $ -a- fj; 8 a Jif * * ^ M 

xmn^mn-r^ . 
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10 ^ T\ 7 ;v 3^ U X A -r^ T HJ T § o 

Eii2ti, if.%mm(o%m^WLW((Dy u--^m'^\-^^hfcy 

(z + dz,x)=-r 2 j arg[<f) Mz + d2, X, {n„ _, })* • -if' ' (z.x. {nq } 



(z-dz,x)=-r S j arg[<i> ' (z. X, {n<j +,})*• i/) ' (z-dz,x, {n 
, })] •••(!") 

20 m^<DW-i^(D^^n&X^^o Z.^X. ^m. rgftj aiUTV^ 
^ ( 1 ' ) ^^rS^ ( 1 " ) ^ (1) ©ImSjcf)'(z' ,x. 

{n,.,})*^ '"(z, X, {ii,.,})}^>^\ m^i^^s\z^\,^xr&&mmti^tii < 

-r § <t & « * b T 5 o # t . =ffi ^ /jN $ » -g- ^ ifi 

T ImS j (f> i (z' ,x, {n^. '(z,x, {iiq.,}) t^ arg[(i)'( 



15 )] 



(1 • ) 
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4> nz' ,x, {n,_,})*^ Uz,x, {n^.i})]^ ImS j<|) ' (z' ,x,{n,.,})* 

5 }iffi#(0fcS6argC<f)Uz' , x, {n^ .,}) *^ ^ (z, x. {n,, _,})] ^ ffl § 
;i t ^ t § o 

s; (1') <}>^ {z,x,{n^ .,})f)^^mx'^^^nx^^ 

^thX. ^l^Tcn^ (z,x)^ =b <h 1/) Mz.x, {n, }) ^^J?) (X 
T- >y :/S 6 7 0 ) . ;i CD 7/» 1 (z,x, {n, }) ^ % t Jd, $ & , S 

10 ^z;&^ ea/hmildzfc (z + dz) t^V^Tn, (z + dz,x) 

6 5 5 ) o ^r.X. y • ] np^mmW^mV. argCJ^-?-® 

^Tc. ^ (1") -!/) i (z,x, {n, 

15 nTVi§ UT. ^fefcn, ^ ^ (z, x) ^ h t \Z d) ' (z.x, {n^ }) 
^ * 86 ( X T- 7" S 6 2 0 ) . mUzf}^ ^ iztcnm-^ Tcj^ ( z-d 
z) }-:feViTn, (z-dz,x)^^!s6§ (;;^7"^7:/S630) 

S(l')©ff{±5(XT-^;/7°S655) 
20 7.f-y^S60b) ^SS^C^DMT (Xxy7°S697) CI 

E s ) ^xmn-f ^ o 

tjt^^c5:#W^g^3&^^tT. (g • r) (2kodz)-' 
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iiq (z + dz,x) = (l-g )nq (z + dz.x) 

-g r S J arg[<f) ' (z+wdz, x, {n^ .,})*• i/^ ' (z, x, { 
n, })] . • • ( 1 '") 

iiq 1 1 (z-dz, x) = (l-g )n<, (z-dz,x) 
10 -g r S j arg[<i) ' (z,x, {n ,,+,})*•-!/' ' (z-wdz, x, { 

n, })] . • • ( 1 "") 

tLX±^ (1') ^^-^ (1") ^^lE-r^o ^LT, 

g&o<g^i®$£ffl©A^^"i5'<tbT:. ^0jpm¥i^i::J^t» 

15 \tv. g=o.25tLfco ^fc. mmm';&^\tmmm 1 tmm(D 

^ \y ft. o 

. :^ 16 T^s: - a © 7 ^ - ;H^' ^ 7 7c T ft Jt ^ fit X II * 
25 ^fitbT2X8X10»® = 1. 6Gbyte J^^S <h /j: 0 If » i?*^^ ffi SI i ^cS: 
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Mci^^\z\tm 1 scfcS^J;^ \zm:^\^\z^m-^'&tc * ' (z= 

O.x, {n,,.,})^ low bTli:^ life f(z,x, {n,.,} 

5 ; (i) ^g-,) §r (f) ' (z, X, {iiq.i}) L/Tffi Vi, i|) ^ (z = z„, x. {n, _,}) ^ tl 
fflfit LTMfei^^-a:^cg(z,x, {iiq.,} ;^ \ .,) ^ i|> ''(z.x, {n^., 

M® tB ;b h '^©MjS^ (dB) i: ffi © ffi * 4? - h © S 

m (dB) ^g^LTVi^o (Dw[n(Dm^M\^mw^n.. 

. mun ^ (D t\ ^ m\zu -D X \^ ^ . 

20 mi 4A*5j;r/ill4B®M;^©^'^7®|;b^^^5>b)6^§ck 
ffi©iliib^gbTVi§©tc^#L. ^3IM2TSfflbfcfi-#;^ 

ffl b ft # ^ > HJffi M 1 T S ffi b It » ^ ^ ];b b T 

itmm^Mmt£^M^(Dnwr\zmmt ^ ^ t-d^-^mx$> ^ o 
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20 n * W t^j: ® f/f * =ilJ ;5>^^ ^ 0 ^ -5 7 > A ^> ^ t T^c?; D . 
^^MMT^d:. 1.53/xin, 1.54/im. 1 . 5 5 ;i J: 1 . 5 6 /x 

© ^ ft ;^ t o T ®a 0J -r § o 
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/^§i6*®7te^£B#ii-^ii-§o •rJS:t3-fe^ Alt® 2 - 1 « 1 o 
©A;b4?-h3-l^^^t^ l±iltffi2-2JC(ta, b> c*3d; 
10 n d (D A-DCD^ - h tim.'^'f ^ ^ Atl#-h3-l*^e>ftl.53 
/iin, 1.54Aim, 1 . 55 jii m:fe <fc 1 . 5 6 i© 4 O © & * 1^ $ tl 
fc^^Alii-b> m:^i5j?-h3-2©>J^-ha, 5j?>-hb. Jj^- 
V c ^ ^XSi^— Y d-tS^ ^ . ^fl^fl. 1.53jtini. 1.54jLini, 1.55 

15 m if M--t ^ m 0) y 4 - )V }^ (D U ^ ^ \t . A-0(D^ti 

i^—V (a, b. ccfecktJ^^d) # >Jr © 1 . 53 /i m> 1.54iLiin, 1.55 
Miii:feJ;?>*l.56Ati®^^ft©)K07^-;i'Hi> #M-er^S:^nfc 

20 iill^X^i^b^i^ (Siii* (dB) ) €ri5^0JT§fcJ?)C7)|lT 
, 01 7AJiA:^^©M7fe^*^^^^^TEt-H©^©K€©«^ 
(|lI16A(D^#tMJS) TSD, 017BJlA:fJ7fe©M^5l:^ 
*J©TE^:-HtTM^:"F^lJP;^fc|gS©«'& (01 6B® 

25 A;b7t © 7 ^ -;]/ F SIS 1 fcMt" SMT^fi^icM^ T E ^- 
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1 6 B ) o 

^i? '14 ^ 0 < ^1 t pJ /"j: § o 

^ + # ^ ^ § 46 t x ^ - * y ^ CD ^ fc T ^) i: m 
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Q mnu±.) © ^1 ^ 5 ^ ^ # ^ o ^\z. u 
<.%mm 4 ) 

10 ^ S * 0J T ?) 86 © HI T ^ il 1 8 A m ^ A > 

i 5 0 0Mm"ra&2). 

^fc, E119A:feJ:rKgI19B«^ . 018A:i3J;a^EI 
15 1 8B{C^bfc^fr^S®TTliS^n/c)^lElS§©ta:^J^-b 

lI18AJl^Lfc^#^StC:feViT^i> A:^J#-b3-l}^^ 
e, . I.SSOmdi^ 1 . 5 35 Aim^ 1.540itiIn^ 1 . 550 /i^l^ 1 . 5 5 5 Aiin^J; 

t^l. 5 6 0 m m® 6 ©iSS (Dt^ ^iSft^MT^ a: b T A:^ b , 1 0 
20 Mmfilfs^bT^frt6nfc£t5;fj53^"b3-2®20(7)7i^-h (a 
:^J:i;b) (;:*5ViT^ 1 . 530~ l . 540 m^l^ © ^ ^ # - h a fC, 
1.550~ 1.560Mm^:^®7^^5i^"bb:«)i6ttJ:^$i*-^J^'5fC,# 

tt » ^ M M 2 T ®^ BJ L ^ ^ S b . ^ JS fiJ 3 t 
25 |w]^i©^j^|tgi:|lI^^im^{£SbTVi^„ m 1 7 A 

j; EI 1 7 B T ^ b J; 5 13 , 1 o 1/^ T © 7 ^ - H 

©m^^Sbfc®'&©3 dBMS^feft#M'l'S«>T'#J;Kl5 nmT 
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10 fx\^fz.o 

Z.(D ^'i>fS.^ ^-t^- ^ m 1 9 B fczKf SiiT; 

#-hc) ^^e)Hi*$n^€- ^ h ;i/ <h tS; § gl ii 7 

(^SSM 5 ) 

20 M 1 ~ 4 T«A;(3 7 H i fcH:ti 7 F ^«0f (TfelMii^ 

25 tJ/^ e. ¥ ffi t!^ 65 T^ci: {•tUt^-h\^m'^^Ofs.\^) 7^-;i/F^tti;^ 
(l±1^7^-;l'H) :^^^^;^5^4ffi^^TSi;'5Jc^#^^ 
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0 2 0 A*3 J;T^0 2 0 B ifmmmo)%m^(oWL'^^wt. 

m2 0 A\z7}^-r xii-^-vz-ia^^^ i.5io~i 

.560j:imC!)?g:Sillffll::2boTSVUc:i 0 nm©JS*^^^1"§ 
^ (?SftlOnmfB^PS) ^Xtih. fcti*7j?-ha5&^e>1.5 30 Mni 
, 1 . 535jam:fe J:tXl.540;tim®^^> ffi - h b /O^ 1 . 5 50 m m 
, 1 . 5 6 5 //in*3J;tKl.5 60 Aiin®)fc€:, ^LT. S - 4^ - b c 
e> til. 510At 1. 1.515Min^ J:D^M. 5 2 0 /iiii©^^, ^fl^n^ti 

0 

tj ^n^^^ytf^^t- - h Si izmw-t ^ ^ t^mu-r ^ ^ tti^x 

nt^ - h b\z^\,^xmmyttwmmyttf)^^\zuum\^ii.mt 
u^rcii)\z. mm^f)UB^yttm\^^o\zmyt-^n. -^©^'^ 

. Sl£7t;0^^::^t<fc?:^©(c^^l-T. Xtl - h 3 - 1 ij^ ^ All 
^n^yttOitm^^-^ - N a - h b tXl^t^^ ct 5 IzM 

^ ±^i^rc:^m-mm(Dm'^\z\tmmytm±-^^=f-^i-x. ^ 
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m.m\t. - h a t - h h i}-^ ^ m f] n ^ y ^ - )V \^ (D & ^ 

mm^mnf3i\^>m^izit^xmmi)^^m-^n. ^^mmumm 

^mmM<D^^u. # 5^ ^ > ;i/ }i M b T & ffl /N° 9 ^ - ^ § 

15 ^ ztiB (DT^- hmisim^oitmrnmiz^ r, ^ ^^(Dmom^^ 

mm^fSiE t:^^m^ t ^m^5?-'&t>i^TMach-Zehnder (M Z ) 

(mmm e ) 

20 (EI2 lA) . 1. 55^m©ailt7 ^ F^^®^^ ( S 2 1 

z (Dmmm(Dytmi^^t. m 2 lAt^Tj;^^. xtnf^- h 

25 3-liLT2-:3©5jK-h (^-hA^ctO-'TiK-hB) ^IS^t 
^ — h A 1 . 29 M 1.30/zin. 1 . 31 in:fe J; . 32 m© 4 
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Aim. l.SOitim, 1. 31 iti m:fe cfc rJ^l. 32 ju ]n©?gft ^^TT. f)-^ 

10 ^t. 4 -o (D i^miz^m-^ nil ^yty r ^ /"^izi. 55 u mO'^S. 
SO^^l^^^^ia-r^J^Ofe.^Tfe^yf/t^M^fcjSDTl. 

55[na(Dyt^^^mr ^ c t\z^r) .mmmmmmta^^M^zML 
:^mmm\z:^^^x}t. ^ <d u^u^m^vx . 02 ib 

15 IZ^r^vlZ. U55iim0^^. #- h a i::^- h c fcJil/6-r 

is-r5j:iibTv:»;g>„ ttiifD^. ^mf)^K\^^izmM-t^ 4-0 

©#-h (a. b, c ^^nd) (Dy - )V ]^ (DMi^^t) 

^\z^^ti]Mm2-2iz^n^iiiMy4~)V}i(Dm&j^^^M 
20 j&?)c:^i:i.T. mmm 2 x-mmhtc^ m x wm^mnhtco 

fS:^, \.2^lim. 1.30jtiin, I . Zl p. ^ I . i2 u m(D 0) ^iZ 

m^mMhx^^ ^ . 

m 2 1 C }Z^ L Tc 7. ^ ^ h ^ 2^ \Z ^ n^t . At]-^ - h Afj^ ^ 
C)®^CD#^;6Mo©fcB:^7}^-h (a. b, c ^^XS d) :0^e> 

m * $ n T § 21 1 5 . 
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t J^iEfel/6(=8dB). #-hbcfe^t)C#-hcl }^ i£;Ja 1/3 (=5d 

10 ^Tz. :^mMm(Dytm^\t. ^m^mmmm\z i -o (om^m 

15 -So 

( ^ M 7 ) 

20 (D h ^ m h T y 4 - JV }^ f^^-t ^ ^ t \z Jt: 10 . 

tKM ( ?s ) ^ ^> t f ^ fT (7) T ^ X. 6> n . ^(Dnn(D 

2 5 J^iiL/T^i. '^!J^i^^ "A bi direct ional beam propagation m 
ethod for multiple dielectric inter faces" (H. Rao et. al. 
, IEEE PTL Vol.11. No. 7, pp 830-832 (1 999) ) fd: fB « 
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:i ^ U ^ m J IS S r § o 

H. Rao, et. al, " A b i di rec t i onal beam propagat i on me thod 

for mul tiple dielectric interfaces", IEEE PTL Vo 1 . 1 1 , No. 7, 
pp 830-832 (1 9 9 9) J; n «\ (x, z) ^ ij-^ a^jf * n (x, z) 
\z-of,^x<D®m^:^m^x$>^'A^ (12) 

10 d^'/dz'' =-id/Soc)^-kMx,zf • • • (12) 

d/dz = ±{L(z) ... (13) 

^^«LT. j # a © z ^B®^»^ ^: L.T 
L. •••(14) 
15 ^^ViTStBt"5t> 





= M 




v. 







M •••(16) 

20 -^t^mnmr^^o 

^ (1 5) T;BV^fctB^Ui„43ckr;u„„t©6--^f^, 1112 2 
fc^brc^Isli^&CD«/^^^)•®A:f3®2-l (in) 
2 - 2 (out)tc:fetj-^7^-;VH^;t*LT*5D. z ^^feJlz 

25 S ^3 ^j- 5/ a. cfc 0 ® S ^ n j # @ * ( j - 1 

) #g©ji®Z'fitt&SftLTVi§o T^cCt)-^. 1212 24I0X 

tjm 2 - 1 ^ ^niHitim 2 - 2«. z. (d w (d xti m ^ ^ 
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it-it. ^tiBOy 4 -Jl^\^(DXM^^ ( + ) ^TcitRMm^ 
(-) H^^C t^M^hX^^^o 

M = P„T„.,„-P3T,,P, • • • (17) 



r iLji 



0 e 



0 

-iLtdz 



(18) 



(19) 



2 0 ) 

•P;+l(-'^;+2'^;+l,j+2) * * ' (PnT«-l,» ) _ ~^J,j*t^j^t^i-l,J^j-l)"'^l,2^l) 

•••(20) 

co^a^ (j + 1) #ecoji^Tcoi^f25«^(i)(zj + i), *a 
^ (j-i) #a©Ji*-r©eM^7/)(zj_i)t#;^T, 

^ « . # Ji PbT ® # ® T © S It II Vi :^ « . 
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T « 
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^ 2 - 1 izi^t)-^^-:^^) izmt^y 4 ~ jv }i t. ^umlx. m 

mm 1 tmmi(D^m\z^v)Wrn^mnm\t^i^^. 

ft c cfc n > mt!mm\z\^i)^^ KU^\'im&ht£\,^utf3i(Dx 

15 t)#ffiU#So 

-m\z. ytm^ ^ X o m ti: mm m^ih^^ n-^ rji m iz it 
^ytizMLxit^mysi^^i^mr ^^(Ditm^ihx:^-^ . 
:^\^izmnr^RM^^^t^^fD-^xi-o(Dm^mmtL. 
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m^tLxxtiv. mtit^-h3-2tLxmnrc3-o(Dt^- 
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0 M m ) T -g) o 

© ^ H !?§ « . U n- >SK± t ^ tt e. n fc 5^ e. /^^j; § ¥ 

15 mytm^x h -o X . ytmmmmmmi - i ^^^comm 

^ txytm^om^m^^ij^Wi^-^nx^^^o fs:^. 
mm^t^&mmmm(Ditmmmmui . 5%x$>^o 

H 2 3 B t ^ r J; a > ^: 0 ^ HI g§ C « . {g » ^ ^ m 

t\z^f) . y ^ jv^m^izmnrcytrnm^i^m-r^^tti^'^m 
25 {%mm^) 

1^ ^ « ^ b t -S) T E 0J T § o 
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BI24A~C«. CO) 1 6 ^ . E^^^^ 
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^mt}^ - hii}-^ ^mts-^n^yto^mmm^dB (0240 
X. y ^ y \z ^ y) /-^ ^ - > m r:i % <Di^ . ytmmoi^^ -^u 
(m^<D±.m) \zmn b ntci q (d ^ - h 6 t n ^ 

15 a^^ttfgHJif^SMcffia bT:fe 0 > tf ^7 -fe ;i/ +^ -f X ( ^ 
:x \Z ^ m^-^ ntc }i ^ ± )V izm^) us XS /im^^^So 

20 izj^^^-^n. ^-^ (D^^^ 1 Q m<D-^— hfj^Biat-^n^o cn 
^ (D 1 6 mo-^- h \zmmtn 2, • • le 

ii2 4Cfc^LTVi5o 1 6 mo-^- h (Dm^itmmm^ 1 2 

25 m^(D^^^m-A^m^-^nx^^ ^ c t-^^iDi)^ ^ o 

m o m^xm-^^m^^-&xmu\zyt^m-r ^ ^ tTi)^-Rimt 
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= 1. 5%^^-r§55l^>fe#^Si^n7i^^yHf^^^!g$ 

15 HI ii§ IS ff- f § ^ i; T ft L fc )fe [SI g§ ^ ^ ?1 L T 0 

^\zmnmfc%^§rm.%in.\z^ri Km-^^T7t(D%Mm^\zWi 

^ (02 5A) tyt^mom^ (^2 5b) ^mmr ^rabo 

z(Dytm^n. >- u 3 > s « ± t . mmmmm t{&mmm^$ 
y ^ > \z ^ ^ ^ - > ]^ ^ (D X . ytm^oi^^-^u 

10 0/imX9 0/Amt?^§o |lI2 5Bt^bfcci:•5^C^ 7^0 
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zL\z^r)m^'^nrz\d^ •^)v\zm^) \t 0 . 7x0. 7 um^ 

T * -§) o 

10 z.<D^m^izy{iiiim~^^rz.t^(Dy4-)V}^(Dm^^^m9f 
^Lx^^Tcm^^^-tm 2 5B ^ (Dm^\t^mmmifmmiz 
^n?>ytmm^^^M^hx^y) . mmmcD^m^tmniHL 
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^mm^f}^^oyt(DmniiiLMmm-^nxi^^^. ^rc. ^©bi 

15 iz^-^nx^^^^mfjm.tAtimoy 4 ]^3'^\tuumm(D 
m^tfsi-ox:^^ . m^^(D^m^tmnmLrc^izmmt^ 
y 4 ~)v }^m^(D^n7t)^0^Mmn.iz^^WM'^nx. y ^ - )v 

20 nmmi 0 momnti^mM'^nx^^^o ^omif^^m^n^z 

% (:k^f3:mm) omm^-i^m^-^nx^^^^ ^ t\z-/s:^o ^tz 

. z.(D^n^mm\z^n ^yt(DW xm^u 0 . 1 d b i^iy x $> ^ 

25 W^miRhtztLX^. 1 d B^Ti:fci;§ 

t-^mw-^ti. m^xA^m(Dm\-fm^^mm't^^tt^'^mx 

^ S o 
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(mum 1 0 ) 

01^ (MM I) ^m^vrcm\z-o\,^xmm^ ^ o 

10 m^MLt^-^^ ^i^^ <mnvxmnL. mmmfs^yt^&^&K 

fj:^©^^, (MM I) i:ffJ^n§o 

. ^(D-i3x. i}^m \z ^ T) ^ t.%i)^mn^x h ^ 

112 6A:i5J;lKll2 6Bti. *^^IM^C:fe^j■?>3^|lI^^t^M 
25 § 7t <D?S:aS® 7 ^ F ® ess® ti^^ iJBJ T § ;c i6 © HI ( 

la 2 6 B ) T ^ § o 

:i © ^ HI i?§ J± . U 3 > a ± . « JS iff * <i: B iff ^ §1^ 
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n^iiiMm\zmn ^ntz 3-0 (D-^- h-A^ ^^^^(DytM^zmti 
10 -r § = 

m 2 6 A\z^hrcmifr^5^^\tmnM 2 xmmLtcyjmiz J;: 

rLtJ:DPi^$nfctf^-fe;Hcffi^) \t3 X3 fim^X^^o 

15 z (Dm(D:^^ (D ^ ^ \z^-^nx ^m:fj\^\zm^'r 
mm^mmit. m.M(D^^ - ]^^mm^x hmn buxv^ 
mx^r). z.n^(D^^mm(Dm(D^mmmmm^\z»mLx 
Bnrc^mmmm\z2:i:}^mmxmm-^n^mmm^^'^'^ 

;^ 5) n T § o 

20 zoytm^iz^^m-^^rct^cDy 4 -jv]^(Dmi^^^'^&^ 
m\zmmmwhxM^rcm^^^-tm 2 e b ^ omi^^tytm^ 
mi\-mm\z^n ^ytmm^^^Mnhx^ ^tKD^^oyt 
hytm^^^^nLf3iti^^mnvx\,^^m.f-> ^^n. 

m 2 6 B },Z ^ nX ^ ^ (D ^ff (D '^'^ ^ t> f)'^ ^ ^ O \z . 

z (Dm^^x^t. 0^}^\z}tf}^^xmn-t ^^-^^mmmrnxm ^ 
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> -KiSM^tt^O. 8dB, 2 0 d B U^^TTaS 0 . 

e-^±©i;5(c, *^SfiMo^t- H^^lHli^TJi ^ 

ft ^ i« 45 ^ il i W i: fcC § c 
(^JfiM 1 1 ) 

ffi C a 86 IS 3i t b fj; n ^'j: 6 u t K }c 0J b o 

* ^ SI M *3 T » > a iif * * ® ft ^ ^ b T fj: 

25 'h^< mm^^^ii^^ < ;^§cfc-5 JS Jjf ^ §15 1 {g fi iff ¥ f R ^ 
$ -fr . {g H W $ ^ W 1" ^ tf ^ -fe /O^ b T E ^ ti ^ 
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fc (H2 7A0fcEI) c ^(DZ. tits {gSi)f¥^#T5k°^-fe 

■m^ < 75:2. J; 5 \z.mim.m 2 T 0J 1/ 7 ;!/ rf U XA ^IJ^T©=t 
10 5 1 35: ^ r § o 
■r -fe , 

noffsel>0 

Vg (Z, x)>(neore + nclad)/2-n„f,sei<^ t ^ 11 , (z, x) = n,„e 

15 •••(21a) 

Vq (z, x)<(n,„„+nciad)/2-n„f,5ei® t.^\tvL^ (z, x) = n,,,^^ 

• • • (21b) 

H iff * ffi ^ b . n, , 3 , « ^ ^ F ffi ^ T § a if ¥ T (g ® ^Jf * 

iff^^*«. ;ine.02ffliS®Si)f*^^FH^e<IfC^J-:flJ^-&T# 
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(D m^^\t^^i(D X) ^ K'i^'t ^ ^ <D ^ ^ tc^ . m 

(D^^i)^^m(Dm'^\zm^^ ^ o,.^rc. m ;i n ^ = i ® « -& 
0^m\z^\,^xm&mmm y) (Dmmf)^ 0 . it\,^^(D\t. lo 

0 K ^ }V Tl)> ^ :f3i ^ m ^ h Tc t ^ liZ . 1 •o(DN g 

10 = 1 © S t: ^ -k jl' /O^^ # ffi 1" § ^ 5 :t P* T ^ ^ o 

mm\tmM ±MUx ^ ^ ms. o h (D X ^ ^ Tz tb iiZ% m b z. 
tti^x.ytmm(Dm:i3mmm(D^^MM:tt^c ^.(D^orsi 

15 m^f^^m^h-f ^ (D\t^m:^\^x $> ^ z. t\z ^ ^ o 

fjr ^ }d ^ )v m (D mwn . N g = 0 . 1 , 2 , ■ • • • © # ^ t 

20 -Z) X 0 p. m . 1 n m. 2 ^. m. - - - tt^^ o 

^mm^\zmM-^n^^(D^-&mmx\t. m^m^^^mi. 5 

mmt^^^ tr^ tyt-njm^mizfs.'Dxm^-^^^i^xh^o o 

^m^^ (D-f!&mt^Mxmm\t 1 u, mu&x $> ^-^^ b . 1 nmm 
25 mcDmmx y :3.^mM\^x^m^(Dmmm^j^^ ^'^^t ^ 
m-^^M^-t ^ t. Ng = 3 uT\zw^^ z. tf)^m^Lv^o 
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0<-f3i^^^^mir t. N ^ = 1 (D^^(Dm^mm^ 0 . 2± 

h. f}^'0. ^(DZ-iyy^ (2 a) 5^^^ JB iff * ^ 11 g T ^ § © t 

10 ^ ^ ft r « # ffi jfi ^ t # < # * n , . n 7 (Dmm^'B:^^'p 

2 . 5 d B T 2fe D , line a ^ {g M li $ n ^ o 

¥ 14 H li 25 fc D ® ^ O ffl ii 5t * $ tl T § ;i ^ fc» 

f^Em It J; o 
25 (Hmfil 1 2 ) 

1112 s A\t:^mmm<Dmmm7B.(Dmmm^ 02 sB^i^©^ 
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m m 'Alfi ^ nmytm ^ ^ ^ & ^ \z >z^m \z m c X ^ D ^ ^ 
h V ^ x^\zmnxnmm'^mf3:ytmm^m^r^m^m 

i licon-On-InsuUtor (S O DmMO ^ ^>X ^ oMmiZ 

mm^Wtn ^ ^ t\z^x)m'?m&(Dmi[:.f)^ B 1 o - ' nmoit 

10 (Dx. (D m y° u ^ ^ \z ^ ri ^ ^ \zwm -o ±MW:rj: h 

(D^-o < ^ ^ ti!)^'^mx:^ ^ o -isfcio - ^ oitm^jfm^x 
Jit^m^i^^m^^-o < ^Tc thx hi^'^izm^T^^ifim^^r^ib 

15 m^mx hiz^t^iyt(DKMf}^'^mt^<Dtmm.\z. jAi^^mmwr^ 
^f^itb, ^(Dmifxm'»^iz^t>'^xmj±(D^-^^§iC-^^^ 

O S (D-yu^T.^mmX^ ^(DX. 7 y y y ZL)< ^ V tmU(D 

mj^^M^^nitm^^'^^^o^ytm^^mj^xx^ rr^t)-^. 
25 y-x, Fi/'r>^ 7n-T--i'>iJ7^^^— ^<^::3>^□-;^^'- 
^ ^ m © - gpfc ^ ^ y - x . K 1/ -f > f 15 ® ffl iff $ fiijif 
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\ztihxy 4 - )V '^^t.hxWi'n ^ ^ uy\zm±h . ip-o. ^ 

M^^^'^hxn^r^nmom^\znhx%'^^^-ii^-^m'x 

10 , ujt^m\zm.mfs.^mnx^^^nx\^ ^ . 

02 86^^02 ^ K(Dm^^m\'^tc%u^(Dmx . ZZX\t 

y ^ - )v^^iiiki^-t^ }zt.h\zm.:fjm\z~m.fs.^m^u^^x 
^ z hxi^^yt-^^i^ ±.\z%m^^B.w-^^x\^^ . ^m^m. 

15 § = 

{mm mi 3 ) 

U -i[SL^fiJffl 1. 31 M m/l. 55 Ai m © JS* 7 ^ T 25 

-«SL® ^^fe^fr ^tist" 5 jsj/f {mmw6^i^) ^mm 
iyx^j^\z-x^t^:%m m '14 & # T § o 

il2 9A:feJ;rX02 9Btl2^*Mf!l© 1.3lAira/1.55Min ® 
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^m^(D^mmi: ^ r) ^ m 2 9 b ^tm mff^ o }£ ^ ± )v t i& 
m 2 9 A^om^mumm^mm^M^hx^^ . xt!.-^- 

i^\t. m 2 9 B \z^-t ;&ttf ^7 -fe;i/+i--r xw^^f 
15 >T&m\z^^^^m\z^io . mt3^. 

^°X.^ Wwe^^^^ =1 •••(22) 
75: § ^ff ^^*S5f< $ n§ o Z.^X. k 0 f^X^'t' ® nUm 

20 Lx^x. ^(D\^^±)V\z^^y 4 -)V\i^'mw^ma^%w 
tT^ (03 0)0 r.(D t^. z. (Dm af)^ ^ (omtJrM (MUmM) 

^ e tt^t. M^^x(Dm^x^m^^x. 

tan^=— • • -(23) 
mw 

tu^ im 3 0)0 mn^ \z^n ^ . yt(Di^m:i7\^^zmmr£\^^ 
p. 
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A = ^ = tane=-^ • • -(24) 

5 ^,„ 

10 LTl^i^tbT^ST^i:, 

=jmw • • '(,2 5) 
15 Aj.>10WK 

w = w^ 

tfSiX) . $ e. . ^ (25) f}^^. 
w low Jim) 

20 ^bT^^ (2 2) iziXXl^Xw^m^ir ^ t. 

4— • • -(26) 
V32x VlOnA 

T^j; § ^ {4^ ^ # ^ o 

5^ (2 6) (DtimCD O t> (Dlf^m^^'^ (AJil^COfSi:) M 
;^^S^55i?^7t»-^S§(n=l. 5, A=0. 0 1)^¥#{*« 
25 (n=3. 5. A = 0. 0 5) Tt)t£fel@*T^§;6^e>, 

W<W^ ~A 
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0 3 1 A^5<t?^H 3 1 B }f.!7-^}V^^ XYf^n^ ^-■^ 
^LTgft^iiT 1.31m in/1.55/ini (O'^^y 4 )V ^ 0) 

-fx&#tt (03 IB) ^mm-t^tz.^(om^. ^o^^mo 

-hbO^PR^iSOMiiiTibf) (03 1A)o 

fM it ( il 3 1 B ^ -r ) T ® :! ^ t « . S K S Si ^ 

{^mmi 4 ) 

S FbI «E T § - t ^: ^j; ^ fg JS * ^ « > 5^ ?g K§ x 
20 i: ^ 5 © ^ YW^^^(0'^^3^ iM'^^f^O^ \ V 7°)\zm 

25 as 2A*5cfctK!iI3 2B«¥ffi7^lHlg§fc*5^j-§. 
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0 3 3 S/Jn h° i> -k JV^^ ^ 3 nm^ t L Tc t ^ (D 1 j^^^ 

§ = m\zy 4 ~ )i ^ tiz^ Y) yton^^^m 

mmo^^ F(x.y)&^^^^ bT F(x.y)=f (x)g(y) t LT 

20 LT y yj^^ ^u^t ^ X :^mt y :^ \^ (D ^ ^ (Dm^\z 

\z^^um-^nxytmmn^(Dm\^ii,^ii^'^mx^^<Dxmm 

T > fill ^ © S SL t ^3 5 7^ ii ^ ^ 3=5 ^Mg < tfl] ^ 5 S6 ^3 . 
g (y) :i3Mc H r ^ It HI iff * ^ (£ M $ ii ^ ^ ^ # ^ ti 
J; ^1 t tS: § o 

g (y)toViT:y':77.:J)'^^^^-r'Si:. 
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8(y) = \i 




•(27) 



0 3 2 B r t: ^ -fe ;i/ J t L X ^ L Tc^ mm ^Mf)^ ^ m n 
10 ^•^Mf^%<D^ A -)\^YifiM'i^%^\zWi^-^n^-h(n>ht^ o 

z.(D\tm<jyv A - )\/ Y "^^-^^^ it; g (y, z) t * -r o ;r :i 
15 ^ § o 



20 Z.'^X. A(^^(Z)^gft. nJ^i«iaJlf*lfP©®ilf*l?^§o 

w=a/2 ^{ssT^o ^fc. T^cCii^ 

25 #{it<7)>«. 




-1/2 



•(28) 




•(29) 
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TS^n^c ^(D^ (2 9) (Dm\t ( Aq/na) l^M^itr^ ^ o 
< 6.8 xlO-'« 1/10 • • -(30) 

ma 

5 ^ i: rI ^ fj: ^ 0 

El 3 3 tt, ^ ^ y y°B^ 3 u m t$^^L . q=K A-1.55Mm. 

10 ^^se)fc^^Ta& § ,. y ^ -}v^^%3 iim (mmm^^om 

t ^ ^i)^ n 'E> ntc o 

(mnn i 5 ) 

20 m^-^'^xum.hrc^m^^mm-t ^fci^omx^)^. m34 
B(D^^\z. ^)v^yt^wijm\zMhxm^-^-^Tmmt 
ttr^ t. ^^m:i3\^tmw.:^\^\z}d^-^)v-^^ xj^K} 
%m^^MM(D^Tm^^^^-^n. ^n\z^y)9j]mmf^^(DmM 
i^^-pimtf^^o ^ ;^ T . fi #4 ^ ^ 4 5 s J; D a < {^rc\tm<) 

thx (Dmmffii&Tt ^ o t<\z. 2^ 0 i?§ tf ^ -k ;nt 
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immm 1 e ) 

^n^-vmmhT ^Tcmmmmr^it. mmm^^^^Mib 

\f^'^r^^^ z. t tr^^ o ^(DTcid. k° ^7 -k ;^ M T § X ^ 

10 m^m'&ifi^itt tm^]^n^ . MWi'mmn (xy 

^mn) \z^n ^%(D^WLisn (x^^ini) tmuuism {vis 
: %(D^m-:}3]^\z-MVTm.ijn) -r^comm^comm^ii.nm 

^ht:i^\z^(Dmm'^%mm^^nxh^o 0 ^^^mmo^u 
15 ^t^svixt^, %(D^m:Bn\znr^mi5]^\z^\^^x. 

^ ^ o \z L Tc o 

20 0 3 5 Aitummts. ?^ y ^xm^-^ ntc^^^j^izif:^ 
^w.mvxmmm^^^mmhrc^m^^mmr ^Tz^omx 
$>y) . m 3 5 BU'^^i)^^^'?}^.(D^mt\tMm%\zy:^^x(D 
^jvmm^n-Dxmmm^^^m^Lrc^m^^mmr ^ 

7t J?) ® la T * 5 o IE! 3 5 AlZ^LTcmi^^lZ^l^^XU. # ti ^ 



^xm^-^ nrc^i" M.i^Lm\zmm-^ nx ^ h (D (D . %(d^ 
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5 m^^"^^ ft /htf -fe: -r X C^^^-^^^) J: D %> 3t :^ /JN 

fsiM ^ itm^^ tsi^^ r (D \z ^ X M^m <D mm 

^ ft -r ^ J; ^ # H ^ -fe ;u fl tif ¥ ® ^ {g ja iFf * ^ 

mcomh L < ^t^m^fr ^3 (Dm <D o t> (DM nf)^T5i^^u^ ^ mm 
15 (D}d^ •^)vmm\zM-m^i^x^mi^rcmn(D^m^ ( 1 . si 
m^<D-m(Di^^mx ^ ^ o ^.n^om^z^i^^x. av^BP^^t^ 

i« a i)f * . H {S ® iff * §15 ^> T * D > jt ® iff * ^ 1 . 

20 5%Tfe§o ^fc, C:(Z))te[IIS§0lHlS§ft^*12OOAim<hb. 

* /jN A ^ - > ;i/ - ;i' ( 13 » /N° ^ ;^ — ® ft ) ^ s umt 

03 6Ai:03 6 B t^ltm-f ^ t. :^mMm (D ytm^ ^ 
T « fi ^ * - > ¥ ?t {b ^ n T § a: /O^ t) ^ o S fc. 

25 03 6 AlZ^hTcmm^'j^^ (D^m^Xlt 2 dB (Dm^^^-o 

tc(D\zMhx . m 3 6 B (Dmijj^'^^ (D^tm^xitmu 0 . 5 
d Bm&(Dm^^w-^^m^ Btitco ^ © » ^ . 2^ ^ ji m © 3^ 

lHli?&©J;5fcHiFf*^^*^tte./6^i:f§^i:tJ;0. 113 6A 

<D^^t^mmm^^^^t^ytM^x\tmm^'^^x^-orc^ 
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fc SL I' J: M ^ n > ^m^opimB^^^m-^nniZL 

iHi T > M X. H ^ -fe ;i/ ® « ii >^»^^ ® ® it L T it 

h ^ nts: < fs: ^ o ::niz^iLx . :$^mmm(Dytm^(D ^ o \z. 
m ^i^-'ti&^nm^^^^'r ^ytmm tt ^ z t\z ^ r) . ytm^ 

(mmm i ? ) 

4 (D^M^\Z^\,>Xit. m 3 2 A. m 3 2 B ^ 

m 3 3 ^m^^xmrnhtz^^ iz. mmf^mt^f)^ ^i&mmmm^ 

&\,^m'^)\zJ,tmmm\ziz^f3im.^-^m^hx L^o ^x. 
:$^mmm(Dytm^\z^\,>xu. mu\zMhxmw.:^mx(Dytm 

v'^^^i&mm^^^^z^v^x h^mrji^ v^x . vy°mm 
20 t^m^^m-^xhi&m^tt^^ftmmomm.^m^t^. 

(Dmx. ^t. mn(Dytm^^(Di^mtmm\z. m^\is 

25 mr^ (03 7A)c zzx. i&mmm^^6^(Dm^fx^^ n thfc. 
t^. mi<Dm^mmm(Dmmm\tn (i+a^) t^So 

:kiz. ^1 ® i« ffi fjf * li ® - gl5 ^ X 5^ > t ct D /I - > 

x>if-rs (03 7B)o z(D (DA^ ytm^omm 
mm^^ ti&m^m^^^izMjt^t ^ /-^^ ~ >x^ ^ . mi (Dm 
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^ ^ ^ ^z^mf ^ :f3:M X :x. y ^ > ^ ^ W ±ir ^ o 



JS^*)i©S^¥n (I+A2) \Zlt^hX> n (I+A2) > 

n (1 + Ai) A2>Ai) (DMi^fJ^^^o 

15 mm^M^Ti^tio 

20 rSSJff^llAgJ. m20i«fif;f¥lSr TftSiif^lA 

IS * ji M 1 4xmmvrc^-v \z. ^mm\z^\,^x\t}d ^ ± 

25 ^fgJt$ii§;i<h:^^'T^€>. &.yxh. mulzM i^xmui3\^ 
(D ^ (D y ^ - )]/ \^ (D ^ \z ^ B vxmmir ^ o 

m 3 S \Z^-t ^ O \Z. ftSilf*MA2&X^y5^>^^|^SL7c 
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-15 . %y ^ - )v Y (D&.m.:x.^}\^^\zmn'r ^ nm^^m 

A ^ tmm^fx^m A ^ t.x\t. mmin^M A ^(Dm^f^^ouoffi 

10 ^«x:^;i/^m£< t# § fc ttift filff a 2 fc* 

* fft $ ■& J: 5 <h T § ii^ ffl . )t 7 ^ - ;i/ F © "t" '!> B ^ * « M 
15 \z'y y V ^ ^ ^ \zm < . il © <fc 5 /^j: 7^ 7 ^ - ;v H CD X ^> 

-rn « cfc o 



20 m 3 9 « * H M M § /\° ^ - ^ fH S ® fc Js^) © It # M ^ 

cfc 5 . K {3 15^ BJ b n , A 1 43 ct A 2 © ffi , ffi S iff ¥ I 
Aj©jiJPWi. iSBilf ^Jl A 2 ©Mff W2 . Sailf^JlAa©! 

± ® d> e. s f/f ^ M ^ © 7 ^ - ^ F '5 m ^ T © X , , 

A ) T o it # . a iff * n <h JrJt :S A 0 K§ 1^ It B# ^ ^ 

Mi: © 86 . ^ ^ f i 11 *5 J: gap ^ ffi , ift B iff ^ M 1^ tj- 
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15 



83 



Wh,(jc) = . 



= -Ik^n^L^ (0 < ;c < F2) 
0 



(31) 



^fz.. ft ® iif * ® ^ *5 frt ^ & Ij M U „, , « ^ (32) T 

» r.wK"-^^'''"'^^ (-PF,/2<(;c-^J<PF,/2) . . .(3 2) 



Hj = -^-^j +«/(jc) {j = fill, gap) 



(33) 



^t. m.-mm\Z\t. (3 7) ©j:5JC30©:^@S;«i^^j±l 

21 



ff(^-^c) = t T^XP 



1 / \ 



(3 4) 
J^^l • • -(35) 



1 1 

w 2 



j + (M2-Ki)er/^V2^ 



(36) 
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= 0 



= 0 



= 0 



•(37) 



m4 0\t. 2^^MM©^lHll5STa&§ 1. 31/1. 5 5/i mWDM m^<D 
Z. ^-^l/t. Ai=l. 5%. A 2 = 2 %. Wi=5. 5 fim 

10 5 0 % th. m^-&itl 2 0 0 {imthTco bt^m^ < 

(mmm 1 s ) 

^ m # s n § o 
(mmm 1 8 - 1) 

25 lll41A:feJ;rJtgI41B^i. *miM®^l©?^^®5felElg§ 
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ik^mmm (FHD?*) \Z^^ . TU^^y]^M22. 3 
712 3. ±^ ^ y }^ m 2 4 ^M'Am Tc (04 lA) „ 
^ y 2 2 ^^U±m^ y y 2 4 tLXU. 5^ 
5 :ffy 7. (SiOa) 7. tr ^ MM '^IZB'P F Eomih 

L # $^ ^ ffi T 5 „ :i © J; 5 y^j: ;^:f S ^ J: D . T ^ 
H12 2:fej;r;±f!5^^^y FJ12 4J;D ^37)12 4 (D:& 

m 2 2 (Dm-^ ^ 2 0 fim. U 7 M 2 3 (D m ^ 7 fi m . ±3^ 

yy\im2 4(Dm^^iop.mthrco fs:^. y y 
2 4 }tu Y ^ mu L tz t ^ (D mm mt^ V ^ m X ^ fc^ \z . m 
"^(Dytm^o^mMizitmvx^^m^^m^tr^^ izmmh 



yK\z, y y FJ12 4<D±\z. '^4 1 B^z^-r 

20 htz ( 0 4 1 B ) . mft'i^V'y 7. YU-y ^) n y -y 

2 5 % ^ fl ^ U 7 W^'^ (D mt\ {$.\Z^ ^ (D m^i^^iM X ^ fix ^ o 



'A\z. iS § '14 & fS] ± $ i± 5 JC) . i« J£ 7K * # H ^ T it > 

yy')]/^muh. ^^\zx 1 5 0 %mo7]^mnmn.^\z-m.fi\ 



15 



wo 2004/059354 



PCT/JP2003/016725 



86 



^0 7Km^Wi^^U^^X . Ar FX^5>Vl/-1?^ffiViTl^ft 

1 9 3 n m (D U Y ^ MM t ^ Z. t \z ^ ^ . il It M © )S lif ^ J: 

iifc a 4 1 B 4^ iizmi^'v^Lrcmm (23') i^-tf 
u-\ti 2 omj, Mit^p^Jti o^T^^o ytM^m.\zm^m 



i: T t § , ^ CD J: 5 fcS: a ilf * ^ ft ® fi S , U 7 7 k > X i: 

15 Lxm^hrcjx^^mMmm<Dm^-^^ m 0 . 3%mmtmM 

m^msfi!)^^mW-^n^m^\zitmLX 2 dB 
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"Dispersion and radiation loss characteristics of 
antiresonant reflecting optical waveguides-numerical 
results and analytical expressions" (T. Baba and Y, Kokubun, 

Quantum Electronics, IEEE Journal of , Vol . 28 No. 7 , pp 1689 
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ffiT^-g) (M;^^^^ T. Baba and Y. Kokubun, "Dispersion and 
25 radiation loss characteristics of antiresonant reflecting 
optical waveguides-numerical results and analytical 
expressions" , Quantum Electronics, IEEE Journal of , 
Vol.28 No. 7 , pp 1 689 -1700 July (1 9 92)#BI)o 
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f3:mmm tLxm^-r^o hrct)^^x. mt}:^ ^ t)v^m^-t 

20 t: ^7 i-;Kc^t.iT> ffi JS JJf * ^ ^ T § 1t 7^ If ^ -tr 

)vWitmmmm^^'t^i)-^\^^±)vwct(DU^o:)it:^\z^'D 
X. mmmf3immmi)mf3i^w-^}^ ^ -^jv^BMizj^v mr ^ 

tf)^X^ 

25 t ±mmx ^ ^ . m 5 0 c n-^ ^ ^ ^ \z ^ tiTc }d 
i7±)i^m^^xmmm'^^^m?fLrz^m^<D-%^(D±mu^^ 

mX$>^o ^^iiif'\zJV\tliJ.mM(D±^'^X;^^. C(DE^ 

2 '^w\-r ^m^ (I1I5 0A) t 4 ^mt (050 

B ) t o T M * b T § o ii ® J: -5 ^j; tf -fe ;i/ id J; o T . 



wo 2004/059354 PCT/JP2003/016725 

100 

^omMi^^tm 0 . 5/zm(05 OA©:»#)*fcf^O. 

25Mm (mSOBom-^) ^ ?5: 0 ^ :i (D ^ fSiMi^^ ^ 

}VX 175 "tJV (C (Dm "^iz^it. lcm^^{'*BST§) 

* ^ ffi M © Tfe HI *5 T « , tf ^ -fe ;^ ^ lit ^ © 15- 7^ t: ^ -fe 

nU. y f 7° n X *5 ^ ffi V 7 f V X ^ /'ci: £ J; 5 HI 
15 i(f«lEX@i=7'n-kx(cJ;§x^7 5^>ii7'^a©iiiEX@}:::felt§ 

(^H^ril 2 3) 

j; ^ £ ^ -r 7 X cJ; D )fe HI iff $ n § cfc -5 , i!c b l/i ^ 

25 z.of^m-^n'&kt ^r^^\z. -^%m,m(o%^%x\'X. t:7-fe 

ck -5 fd: t: ^ -t ;i/ ff^ t«i (D ^ JF^ © ® « i U T « , * « (3 7j< ¥ 75: fS] 
^c:^J^$ii:§»'&i:»1Sfcii*)&:>&lBlfC^J]^$ii-§«-&^;^?^a5 



wo 2004/059354 PCT/JP2003/016725 

101 

m 5 1 A\t. « IS M b T 7jc fj: :^ Ipj S fjf ^ ^ ft f « 
a iff ^ © ^ @2 ( e K ^ i[ ® S FhI 6<j J^j: ^ ft 0 fij ^ ) T afe D . mm 

Ji^iK^^^ ^c^ft^itn^^'i: V^c ^J;^^S\ 3 M m :^ © |g Jjf ^ 

m 5 2 Alts Vim tv Tern ^ omit}! ^ "tjv 

20 \ziDn^mm^^ifi(Dmi'^mm'r ^rc^(Dm^^m. 05 2 b 

ffiiE^ il T 25 5 o 

r^t. mm t<i mm m itmuF] m \^ ^ ± jv 0) m m m iz j^t 
MbT^ftr§^:#^e.nso z.::x\t. m%m 3 {imov]^ 

mtfrm<Dmx^^Lx\,>^ ri ,m 5 2 B \z^hrcm^\t. 



wo 2004/059354 PCT/JP2003/016725 

102 

mm^^mntcm^tr^^Tv^^o cntnmiz. h 5 2 c t 

10 X fc Km^^ :t > X. y ^ > ^ \Z -D X n 7 (D /-^ 1^ - > m ^ 

\z^if^^^ ^ t\zi^ri ^ m^(omu:!bW.^n7 ti^xmr z. 

tMx^ ^0 M X. «\ y :t h u X h ^m^'i^s 19 1 3 0 t: 

15 >>^^^66, :L(D'^m(DUi^y.h^:r.y9->if'^y.i^tLxm^^ 
^ z. t ttn\t. u X h /-^ ^ - > ^mitJL y ^ > \z ^ -o X 
m^nx. mmmiz^mm^m\zm^-^n^ ->h/'^^ - 

20 Us mytmizwtui^hm'r ^m-^ (D ly 7. h ^w^^T ^ z t:^^'^ 
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